
A 



Figure 1 



116b 



116f 




Figure 1 



act 




Figure 1 




Figure 1 



210 



/ 



220 



222 




1997 



224 





CA K 


OR ^ 


WA ^ 


Q1 ^ 


1 


5.377.0Q 


6.909.00 


9^42.00 


2 


6.021.00 


4.617.00 


10.319.00 


3 


S.4S2.00 


7.761.00 


10,453.00 


Q2 Ik 


4 


6.382.00 


3.901 .00 


9.696.00 


5 


5.607.00 


6.107.00 


9.367.00 


6 


6,063.00 


6,071.00 


10,216.00 


03 ^ 


7 ^ 


5.^3.00 


7.720.00 


10.640.00 


8 / 


6.^.00 


4,217.00 


10,498.00 


9 / 


S,98\(H) 


5.003.00 


9.402.00 


Q4 1» 




6.213k 


4.206.00 


9.539.00 




7,268.(KK 


5.705.00 


12;297.00 


/l2 


7.955.00 


\ 6,442.00 


12,399.00 


226 


\ 

212 



Figure 2A 




Figure 2 




Figure 2 




Figure 2 




Figure 2 



"ax h 



318 



P0|yScop8 



326b 




312 



316 



326c 



1997.01.1:10 Jo 



97.Q1.1:hLlo 

326a 



m 4^ W ^ 



Table 



322 











USA 














CA R 


OR ^ 


WA • ^ 






01 




1 


5.377.00 




9;)42.00 










2 


6.021 .00 


4,617.00 


10.319110 










3 


S.492.00 


7.761.00 


10.453.00 






02 




4 


6,382.00 


3,901.00 


9.836.00 










5 


5.B07.00 


6,107.00 


9.367.00 










6 


6.083.00 


5.071 .00 


10.216.00 






03 




7 


5,403,00 


7.720.00 


10.640.00 










6 


6.984.00 


4.217.00 


10.49603 










9 


5,983.00 


5,003.00 


9,402.00 






04 




10 


T 6,213.00 


4.206.00 


9.539.00 










11 


\ 7,268.00 


5,705.00 


12,297.00 










12 




8,442.00 


12,399 i)0 



Figure 3 



320 




Figure 4 



r a" 






Bachelors Degree 


Graduate D^^Fee 


School Decree 




^93^7 s 


Qi Ik 


1 


6.784.78 


y 1,534,97 


ej010.34 


2 


6,755.(n 


^ 1,427,45 


7.656.03 


3 


7^.46 


1,590.46 


9.494.47 


02 S 


4 


6^12^ 


1.658.43 


7,513.SfO. 


5 


7.156.M 


1,444.76 


7;256.52 


6 


7/168.07 


1,7^.08 


7,904-32 


Q3 S 


7 


7/K6.02 


1,810.67 


8,656.31 


8 


7^9.06 


1.413.16 


8,409.25 


9 


6.75658 


1,666.12 


7,498.40 


04 li 


10 


6^530.62 


1,334.15 


7,653.27 


11 


9^59.^ 


1.736.19 


9,035.98 


12 


8,12ei» 


2^7.25 


11,009.95 



\ 



514 



Figure 5 




Figure 6 




HGURE 6A 




Fiaure 7 




Fiaure 7 



O 

Ob 



840. 




834 



Total 






706(100%) 


SUOOBSS 




Guarantee 


N 


Y 


Yes 


177(25%) 


298(42%) 


No 


81 (11%) 


150(21%) 


(2) FemBy Count 



838 



842> 



Total 


FamDy Count > 1.5 


535(75%) 


Success 




Guarantoe 


N 


Y 


Yes 


177(33%) 


298(55%) 


No 


24(4%) 


36(6%) 


(2) Housing 



840 



Total 


FamBy Count <= 1.5 


171 (24%) 


Success 




C>uarantee 


N 


Y 


Yes 


0(0%) 


0(0%) 


No 


57(33%) 


114(66%) 


(2) Housing 



844 



Total • 


RenLFam9y 




Total 


CXmer 


408(57?^) 


Svqces? 






129(18%) 


Success 




Cauarantee 


N 


Y 




Guarantee 


N 


Y 


Yes 


79(19%) 


278(68%) 




Yes 


98(75%) 


20(15%) 


No 


15(3%) 


34(8%) 




No 


9(6%) 


2(1%) 









Total 


FamBy 




Total 


Owner. Rent 


26(3%) 


Success 






145(20%) 


Success 




Guarantee 


N 


Y 




(guarantee 


N 


Y 


Yea 


0(0%) 


0(0%) 




Yes 


0(0%) 


0(0%) 


No 


2^{m) 


5(19%) 




No 


36 (24%^ 


109(75%) 










Figure 8a 



C 



Total 






706 now* 


Sxoess 




Quamntee 


H 


Y 


Yes 


177(S%) 


298 (42%) 


No 


81 (11%) 


150(21%) 


t2)FamtV Count 



634 



Total 


Family Count > 1.5 




Total 


FsmOy Count 1,5 










171 (24%) 


Success 




Ouarantes 


N 


Y 




Gttarartteo 


N 


y 


Yes 


177(33%) 


298^%) 




Yes 


0(0%) 


0(0%^ 


No 


24(4%) 


30(6%) 




No 


57(33%) 


114(66%) 


(2) Hoislng 




(2) Housing 



Total 


Rent, Famffy 




Total 


Owner 


406r$7%) 


Swcess 






129(19%) 






Quaiartee 


N 


Y 




Guarantaa 


N 


Y 


Yes 


79(19%) 


278(66%) 




Yes 


88(75%) 


• 20(15%) 


No 


15 {3%) 


34 {8%) 




No 


9(6%) 


2(1%) 









Total 


Family 


26 P%) 


Success 




Quarantee 


N 


Y^ 


Yes 


0(0%) 


0(0%) 


Mo 


21 (80%) 


5(19%) 





Total 


Owier, Rent 




Success 




Guarantaa 


N 


Y 




0(0%) 


0(0%) 


No 


36(24%t 


109f75%) 






Figure 8b 





Selection Dialog 



Depth SetecAion (2 fcT 



^ Widlh Sdedion |0.00 |1.00 



r He^Zoom 
OK I 



(9 Preview 



Cancel 



Figure 8c 




Figure 9 




Figure 10 




Figure 1 1 




Figure 12 




Figure 13 



JAH 2 1 20W 8j 



Anwor MO TV ConUol 



je'ometry]] Weter ] Grid | Other ] 
Background Cdor Sdectbn Color 



Width 

^ Proportional 
Gap 



~3 

* Fixed Gap [T^ 



Pie Accuracy |4 -H 
Depth 

Element Size [g ^ 

<^ Fixed Depth Step 
^ FiKed Square Area 



1420 



r JSeep visible 



B 



1412 1414 1416 



1418 




Anwar MDl V Contiol 



Geometry ] water | birid 

[7 Separation Linet 
Color 



£tose 



W Chid* 



Tree Root 

Size 

I Half Size ^1 



Arrows 

Color Width 

[T^ [fS 3 



1410 



17 JCeep visible 



Dose 



Figure 14 ' 



1510 




Link properties 



Node parameters 



Ass^nments 



1512 



Parameters 
f\ Sample Count 



Subtree Cost 
f\ Node Irnpurity 
/^Node purity 
y7 Maximal deviation fron 
f\ Maximal deviation fron 
jdldSpGt feature 

iJ 



Width 


'hrrrH. | Sample Count 




Heght 




[Node Cost 




Depth 




}£ 1 Subtree Cost 


z\ 


Hue 




}£ 1 Split feature 


zJ 


Bri^tness 




Q |<empty> 





Other settings 
Brightness raige 

(i 




1514a 




1514d 



1514e 



1518 



1520 



Figure 15 






} 


















t 


















m 


1 Cuslofners=CA, Education Level=sAD Educalion LeveL GendersAll 
; Gender^ Measure ~ Unil Sales 


28.33(57) 




m 


Cuslomerss^CA. Education Level>AO Education Level Measure = 


26.29(26] 


m 


Custoiners==USA, Education Level=AII Education Level Gender^ll 
Gender, Measure = Unil Sales 


24.50(6) 


Q 


Customers-USA. Educalion Leve!=AII Education Level Gender«AII 
Gender Product=AII Products, Measure - Unit Sales 


2Z35 (6) 


EE) 


Cusloiner8=CA. Gender=AII Gender. Measure ° Unit Sales 


ia30(2) 


El 


Cusloiners=USA, Education Level=^ll Education Level Measure = 


0.00(1) 


ID 


Education Level^ll Education Level Gendere^ll Gender. Measure 


0.00 (1) 


p, Custoiners=4JSA. Education Level=nAII Education Level, Product^^ll 
Products, Measure » Unit Sales 


aoo(i) 



Figure 17 




1706 



1708 



Figure 18A 




o 




2310 



-2310 



Begin of 
Ded5lonTree::Bull(fTree 



2312 



Initialize tree, 
Create root node, 
P := root node 




End of 
DecislonTree: :SplltAt(P) 




Middieware: 
Execute MDX Query 





Middleware: 




Convert MDX Cellset to 




NPI cross-tab 


\ 1 




Middleware: 




Notify client 



Algorithm: 
Calculate next split 
variable 



Figure 23 



i 



2410 




Figure 24a 




»8 WE 1 2 svr ] 



2510 



2512 



2514 



Database Server 
(OLAP Datasource) 



2516 



OLE DB (use DSELib as OLEOB superstrvctuie) 



2518 



2526 



2528 



OLE DB (use DSELib as OLEDB supeistnicture) 



2530- 



2522 
2524 



Application Server 
time- and memory- 
capacious computations 



VMiddlewamx ^ Algori 
^ ^.^^ > thm 




Client 
Desktop application 



Light 

/comDUtations 



Data 

/Visualization 



2520 



Figure 25 



2610 



2612 



2614 



NPI Client 



^Obtain variable list, 
child members of a 
specified variable 



Dataset request (e.g. 
crosstab) using Filters. 



Process resulting 
dataset 



2616 



2618 




2620 



2628a 




2628b 



2628c 




Middleware 



^. Receive requests 



Schedule requests for 
servicing and start 
querying. \^ 



Post fulfilled requests. 





2624 



2626 



Figure 26 



2710 



""1 


2716 


2714 ^ 


Algorithm 


1 Obtain variable list, child members of specified variable 

■ ► 


Middleware 


DatBset request : Filter^ Variables 


Resulting Dataset / 


/ 



Figure 27 



2810 



2812 



\ 



.2814 



Algorithm 


► 


middleware 


4 k 




2816 



IMDMiddleware <CX)M interace) 



2820 



2818 



2912 



Middlevyare Interface for 
and behalf of Data Mining 
Client Applications 



2920 




Middleware Interface for 
and behalf of Data Mining 
Algorithms 



Multidimensional 

database 
(OLAP Service) 



2918 



Figure 29 



3010 





Data Mining Procedure 
(Building of the decision tree, ^ 
Learning of Neural Net, ...) 


-3012 


3014 ^"^^ 


Middleware processing 


Algorithm processing^ 


"-3016 



Figure 30 



3110 



NPI Algorithm Abstraction Layer 



3112 



3118 



Middleware Kernel 



^^3114 T 



1 




Data Source Abstraction Layer 



3116 



Figure 31 



3310 



/ 



3320b 



3320a 



CConrAcetenkhg 



7^ 



nplftCE 



npPt Squared 



3316b 



npConretationTreeAlgo 



3318a 



npC45DeclsbnTneeAlao 



3318b 



'3316a 



3326 





<<Interface>> 
lObpPmMidtwareDts 



CDSELayer 



IDSESource 
iMOXQuery 
iDSEIements 



eater^XQueryO 
HBuadMDXQuery() 
SRunDatasetQueryO 



3324 



Figure 33 





03 CO GO 

tT CO CO 

m in in 

CO CO CO 






^ tl a 




1 








Correlation 


3Jn|xJ 


Doss-Tab Description 

Products = Beer & Pretzels, Customers = OR, Education Level = Partial College, .... 
Measure = Count 


Soore 

0.9901 



Figure 37 





T3 
O 
O 



o 
-o 
o 
o 
11. 

O 
OS 

c 



> 



o 
o 

< 



73 
O 

o 



o 
o 

CO 



o 
o 



o 



o 

p 

oi 



CM 



o 
o 

CO 



o 
o 



o 
o 



o 

o 

CO 



in 
•55 

N 



CO 



3"£ 



73 
c 

OS 



p 



o 
p 



o 
p 

00 



o 
p 

(b 



o 
q 

CN 



o 



o 
p 

CO 



o 
p 

lb 



o 
p 

C3) 



O 
P 
CO 



O 

o 



0) 
CD 



0) 



£ ^ ^ £ 



£ £ £ ^ 



c 

< 



c 
o 

> 

03 
CD 



> 



o 

C3) 
0) 

CO 

O 

03 



c 
o 
c 

05 
0) 



03 



C 

o 

0) 



c 

OS 



E 

OJ 

CO 



£ 

§ 



GO 
CO 

3 



O 



< 

CO 
3 



CO 




Actual 3,301 .00 1 2^99.00 

DevtaHon -17.33 MIM Z2<55 




t 



f 




Figure 44c 




